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AIISTRACYJ’ W C jusl completed a large survey of LIIC 1 RAS scanning
data in LIIC neighborhoods of Hright Star Catalog O and 11 sla.rs with the
purpose of mapping the distribution of the infrared cirrus, WC find tlLaL
w i t h i n  4 0 0  pc t,llc filli))g factor of itltcrstlcllar gas with n > 0.5 C.In-3
is approximately 15Y0. For densities greater than 1 cm - 3  tlic dcl)sity
distribution fu~lction  pcr logarithmic density interval follows a ~)owcr law
with index -1.25. When the dctcctcd  cirrus ‘%otspots”  a r c  projcctcd
onto tllc galactic ])]anc several large strut.turcs clncrgc: t,lic local ho]c  or
l,rough,  t,hc “J’aurus-Auriga  clouds and tlie 01)1) -Sco-Ccn  rcgic)n  of rcccnt
and ongoil)g  si, ar forlnatioll.

lN’1’IK)IIUC;~’10N

Wc were motivated by tllc c.olnpclling  corrcs])ondcncc  bctwccn the infrared cir-
rus, the 21 cm emitting gas and the material rcsponsib]c  for the cxtinct,ioll of
st,arligllt to cx})lorc tllc morl)llo]ogy  of tllc diffuse int,crstcllar mcdiuln using tl]c
llLAS  data. ‘Jkaditional]y tllc distribution of illtcrstcllar matter has been studied
using ]inc ofsig}lt lnctllods  SUC]]  as t]lc  color  cxccsscs of stars, intcrst,c]lar  almorp-
tion lines in stellar s])cc.tra  and the surface briglItncss distribu[,ion of crnissiorl
lines arising in tllc gas. Often a killc]natic model is colnbined with s])cctral data
to dctcrlninc t}lc distallcc to various clnitting or at)sorhing  gas  parcels. wit,]]  t,l)c
lILAS data wc were ])rcscntcc]  with a I)CW op})ortunity  to find the 3 diIncllsiollal
c]istribution of tllc diffuse ISIvl hcc,ausc  l)rigllt stars heat dust  associated wit]l
t he  gas in their nciglll)orl)oods cnougl!  to bc dctcctcd as cxtcndccl  far il)fra.rcd
emission ncbu]ac. Wc call such ncl)ulac cirrus IIotsl)ots.

A simple calculation shows that stars earlier than AO arc luminous cnoug]l
10 ca.usc ci r rus  IIotspotjs  in gas with n = 1  c]n-”3 at, tl)c  lRAS cic!cction Ic\rcl,
apl)roximatc]y  5 Jy at 60 ~ltn for an cxtcndcd ohjcc.  t against tllc galactic back-
g r o u n d .  WC thus c.hose all 1753 IIrigllt Star Catalog stars located ill rcgic)ns
surveyed by lItAS and not likely to bc confused by lILAS wit]i  otllcr IISC stars
as our samp]c,  and obtained 1-1) coadds of tllc scau:ling clata crossitlg cac}i star’s
])osition. About  35% of  tllcsc stars sllowcd  ~)ossiblc  cvidcncc for cxtclldcd far
infrared clnission, so wc obtairlcd 4° x 4° c.oaddcd  images to scc if [,I)c cxtcndcd
far infrared IJad tlic cllara.c.teristics cx])cc.tcd for a cirrus IIotspot:
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1(’IGUIW 1 (in galactic coordinates) l,argc dots arc stars wii,ll cirrus hotspots,
small dots those without detections.

● in t,lle direction of a known sLar,
c cnllanced color  tcln])craturc,
●  tcmpcraturc  I)ca.ks at, s tel lar  positiol[,
● cxt,cndcd  on arcminulc scales,
● l’},,~]~/l’’BO/ < 0.1 to clilninate  11 II regions.

11’uI1  details of tl)c proccdurc  arc prcscntcd in our journal pa]wr  (Gausiad
and Van ]Iurcn, 1993). ‘J’hc methodology follows closely that dcvclopcd ill tllc
])ilot study (Van Hurcn, 1989) and used by llUSS, Gauticr, Werner and Van
IIurcn (1993), buL differs in significant ways froln tllc work of Murt,lly,  Walker
and IIcnry (1993).

MAI’S

lJsing spcctrosco})ic distal[ccs illfcrrcd froln  tllc 11S(; or SIMIIA  II, wc  can  ])lot
the 3-d distril)ut,ion of stars with and without llots~)ots,  ‘1’lJCSC distances arc l~ot
very accurate Lhougli,  so wc arc awaiting ])ublication of the IIi])])arcm rcsu]ts to
produce a better set of maps than wc prcscn[,  llcrc, 11’igurc 1 shows tlic ])ositioIis
of all prograln  stars in tllc sky projcctcd in galactic coordinates. IIcavy dots
rc])rcscnt stars with hotspots, small dots ttiosc with [10 clctcctcd l’] 1{. ncL)ulac.
in Figure 11 wc show tllc distribution of hotspots  projcctccl onto the galactic
])lanc.  302 hots})ots arc rc])rcsclitcd in tllcsc ]na])s.

1{’II,LING  14’ACg’011

I f  t h e  p r o g r a m  stars arc dis t r ibuted in  an ulll)iascd m a n n e r  witli rcs])cc.t  to
tl)c cirrus, a point cliscusscd  i~l so~nc detail in our I’AS]’ paper, tllc~l tlLc frac-
tion of stars showing hots])ots is equal to tllc fractioll of sj)acc  containing  cl(lst
wit]]  s~lffkicnt,  density to yield an obscrval)]c  hotsl)ot,  IIY const,ructil)g com])]ctc



tlotspots  Projected on the Goloctic  Plone
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l’IGUl O} 11 (projected on t],c ga lac t i c  plane) ‘1’owarcls  1=. 180 arc the ‘J’aurus
clouds at  d x 150pc,  tllc Opl)-Sc.o-Ch region  is near 1= 300, and in tllc C1 O S C

ncighborl]oocl of L1lC sun  t,llcrc  is a xninimum  in Lllc IIot,spot  d i s t r i bu t i on .
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11’lGURI(;  111 ‘J’llc dcllsity dist,ribulioll function m dctcrmincd  froln a complct,c
subsam])]e  of our survey. At dcllsitics > 1 a power law  with SIO}JC  -1.25 is a ~ood
fit. WC  a r c  not sc[lsitivc below  dcIlsit,ies  of ().5 Clll- s.



sulxsamplcs of ~hc program slars on the basis of visual magnitude (govcrtling
inclusion in the IISC)  and far infrared fluxes (governing dctcc.tion by I1tAS)  wc
find that the filling factor of diffuse ISM with n >0.5 cln-3 is 14.63 2.4’%0 within
400 pc.

Referring to Fi,gurc  111, where the density distribution functio]l of tllc dust-
bcaring medium is pr-csclltcd  for a c.omplctc sulmamplc of stars wit]l  d <400 ])c,
nolc that a power law d(logf)/d(logn)  == -1.25 is an adequate rcprcscrltation
for n > 1 cm ‘ 3, }lccausc  this is so steep, the sample size is not large cllougll
to probe dcmitics much ahovc 10 ctn - 3 , but in any c.asc no m o r e  t]lan a  f cw
]~crccllt  of int,crstcllar space could contain material at hig])cr  densities, subjcc.t,
of course to the validity of our assumptions.

Combining our derived filling factor of 15% for the cliffusc lSM, a~l cxtra])-
olation  of the ])owcr law be}lavior  at hig]lcr densities (which can oIlly  account
for % 1% of the volume), and tl~c estimates by Rcynolc]s  (1 991 and rcfcrcnccs
therein) that the medium wi~ll clcctrwn  density % 0.2 cnl-3 comprises about 20Y(I
of the volume, wc IIotc  tlia.t  a volume fraclion  w 0.64 appears to bc void of any
but tllc most tenuous gas or dust. “1’l)c actual value of this fraction depends on
to what extent, t}lc diffuse ionized gas and t,}ic low density cirrus ovcrla]).  With
this overall picture in mi[ld  it is itItcrcstillg LO view figure 7 of l~rcgman, Kclson
and Ashc (1 993), w}lcrc 21 cm cllannc] maps show the best lnat,cll  for an ISM
with a volume fractio~l  0.57 to 0.75 il[ I]oIcs.

“J’l]c f o l l o w i n g  studcnt,s msis(cd i~l tllc analysis c)f tl)c  data: Alidrew Afllcrbactl,
Ma.tthcw Alford, Froncficld  Crawford, Gary Garbcr, Ma.rsllal  llam~)ton, ],au-
rcn Jones, Meredith Mac  Kcllzic, l)chc]rah Maraziti, l)awll Marshal)  Anne Mc-
C o r m i c k ,  J o e l  Offcnbcrg, K]lut Olscn, Giray l’ultar,  Stcl)l]cn Sam])lc  arid Gre-
gory Sclva.ria.n.  We used SIMIIAI),  o]wratcd at C1)S,  St,rasl)ourg,  France, ]’und-
ing for this rcscarcll was obtaillcd  tlirougll tlLc N A S A  Al)]’ l)rogra~n  ( N A G  5-
1152),  Lhc K c c k  l~oul[dation,  tlIc  Crccnwall l’oundatioli  and t,l)c lloward llugllcs
Medical lnstitutc. ‘J’llis  work was done in ])art at J 1’1, urldcr contract for NASA.
W C t h a n k  11’AC  stafl” for filli]lg  our many data rcc]ucsts allcl tllc ])co])Ic of tllc
lJnitcd States, Unitccl  Kingdom al)d t,hc Nctllcrlands  who collectively made tllc
lltAS Inission ])ossib]c  tllrougl) tllcir su])l)ort o f  s])a.cc astrol)llysics.

IWFIOIU’;NCIIE

llrcgInall, J. N., l{clsoIl,  1), l)., atld Aslic,  G. A. 1!393, A~,J,  4 0 9 ,  682.

]Iuss,  It. 11. Jr., Gauticr, ‘1’. N., Werner, M. W,, and Van Il~lrcn,  1)., in prcpa-
mtion.

Gaustad, J. l;., al)d Va~l IIurcn,  1). 1 9 9 3 ,  I’ASI’,  in pTess.

Murt,]ly,  J., Walker, 11. J., and IIcflry,  1{.. C. 1992, ApJ, 401, 574.

}tcynolcls,  IL. J. 1991, in IA(J Syln]msiu[n 144, 7’Ac lnlclsicllar  I)isk-1/alo  Con-
~~ccfion in Galarics, l)cjrdrccllt: Kluwer,  ]). 67.

Van IIurcn,  1). 1989, ApJ, 338, 147.


